Enhanced cell killing induced by the combination of radiation and the heat shock protein 90 inhibitor 17-allylamino-17- demethoxygeldanamycin: a multitarget approach to radiosensitization.
Current strategies for tumor cell radiosensitization focus on a target-based approach. However, the radioresponse of a tumor cell is influenced by a wide variety of signaling molecules existing in a number of different survival pathways. Therefore, in an attempt to increase the probability and/or degree of radiosensitization, we have begun to investigate a multitarget approach using the heat shock protein 90 inhibitor 17-allylamino-17-demethoxygeldanamycin (17AAG). The effect of 17AAG on the levels of three proteins (Raf-1, ErbB2, and Akt) previously implicated in the regulation of radiosensitivity was determined in four human tumor cell lines. Tumor cell survival after exposure to corresponding concentrations of 17AAG combined with clinically relevant doses of X-rays was then evaluated using a clonogenic assay. The radiosensitivity of a nonimmortalized, normal fibroblast cell line was also determined after exposure to 17AAG. Exposure to nanomolar concentrations of 17AAG reduced the levels of the three radiosensitivity-associated proteins in a cell type manner. Using corresponding concentrations, 17AAG enhanced the radiosensitivity of each of the tumor cell lines with enhancement factors ranging from 1.3 to 1.7. The enhancement appeared to be related to the number of radioresponse-regulatory proteins affected. In contrast to the tumor cell lines, 17AAG had no effect on the radiosensitivity of a normal, nonimmortalized human fibroblast cell line. These data suggest that heat shock protein 90 may be an appropriate target for selectively enhancing the radiosensitivity of tumor cells over normal cells. Furthermore, they illustrate the potential of a multitarget approach to radiosensitization.